Augmentation of cell number and LAK activity in peripheral blood mononuclear cells activated with anti-CD3 and interleukin-2. Preliminary results in children with acute lymphocytic leukemia and neuroblastoma.
A wide variety of human cancers currently have no effective treatment and are potential targets for lymphokine-activated killer (LAK) cellular immunotherapy. Relapsed acute lymphocytic leukemia (ALL) and neuroblastoma are two of the major therapeutic challenges in pediatric oncology today. However, one problem which makes LAK immunotherapy in children particularly difficult is obtaining the large numbers of cells required. Present adult therapeutic LAK protocols have utilized short-term (5 day) cultures of interleukin-2 (IL2)-activated cells which are initially obtained from leukopheresis. Since routine use of this procedure in small children is not practical, we have investigated a different approach to obtain increased cell numbers by activation of peripheral blood mononuclear cells with OKT3, a mitogenic anti-CD3 monoclonal antibody, and IL2. Cell growth and LAK activity in OKT3 + IL2-activated cultures were compared to cultures activated with IL2 alone in 2 children with relapsed ALL and 2 children with stage IV neuroblastoma. OKT3 + IL2-activated cultures had marked increases in cell number: after 14 days the OKT3 + IL2-activated cultures yielded an approximately 500-fold increase in cell number compared to a 7-fold increase for cultures activated with IL2 alone. In vitro 51Cr release assays were used to estimate LAK activity of the cultures at 7 and 14 days. When tested against HL60, a natural killer (NK)-resistant tumor cell line, not only were total cytolytic units greatly increased in OKT3 + IL2-stimulated cultures by lytic activity on a per cell basis (lytic units/1 x 10(6) cells) had also markedly increased on day 14 of culture. Phenotypic analysis demonstrated that 80% to 90% of cells in OKT3 + IL2-stimulated cultures were CD3 + T cells. Variable low percentages of CD16 + NK cells were seen in these cultures. In summary, OKT3 + IL2 activation resulted in a large increase in cell yield and the development of high level LAK activity using peripheral blood mononuclear cells from children with cancer. This approach may facilitate the utilization of increased cell numbers in future adoptive immunotherapy protocols, especially in pediatric patients.